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REMARKS 

Claims J -46 were pending in the application. Claims 1 -46 were rejected. Claims 
1-46 are canceled without prejudice to or disclaimer of the subject matter recited therein. 
Claims 47-8 1 are added. Clafcms 47-8 1 are now pending in the application. Claims 47, 
62, and 67 are the independent claims. Reconsideration of the amended application is 
respectfully requested. 

The examiner objectejd 



Figure 2. A corrected 
U21(d). The objection, 



withdrawn. 

The examiner rejecte< 
paragraph as failing to cornpljy 
canceled. 



Page 10 



to the drawings because of a German-language label in 
drawujg sheet is submitted herewith in compliance with 37 CFR 
theilefore, should be withdrawn. 



The examiner objectep to the disclosure because of certain noted informalities. 
The written description is amjended to correct the noted informalities. The objection, 
therefore, should be withdrav n. 

The examiner objectep to claims 1 , 2, 1;5, 16, 21, 29, 32, 40, and 44 due to certain 
noted informalities. These claims are canceled. The objection, therefore, should be 



claims 1 1, 28, 33, and 45 under 35 USC § 1 12, first 
with the enablement requirement. These claims are 



Claims 1 J and 28 cor espond to the subject matter recited in new claim 57, Claim 
57 recites ribs having a heighjt in a range of 1 itm to 1 0 nm. This range falls within the 

description, for example, on page 5, at lines 14-15. As 
ption in the paragraph beginning on page 13, at line 25, ribs 



range disclosed in the written 
disclosed in the written descr 
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of this height can be fabrica ;cd using, for example, a silicon wafer cut in the (1 1 1) plane 



and edged with KOH as the 



die. 



membrane being specificall} 



Page 1 1 



Claims 33 and 45 co respond to the subject matter recited in new claim 67. The 
Examiner stated that insuffi< lent explanation is given in the specification regaxding how 
electrophoresis can be carriejd out on a dry lipid bilayer membrane, without the 

rchydrated. Claim 67 only recites a substrate-supported 
membrane, and not an electrbphoretic process; As disclosed in the written description at, 
for example, page 8, lines lil8, such a substrate can be stored in this condition. For 
subsequent use, the membrane is swelled in water and/or a buffer solution. 



In view of the above explanations, it is 



particles to be separated on a 
mobile across a surface of the 



submitted that the rejection of claims 1 1, 



28, 33, and 45 is ineffective < s to claims 57 and 67, 

The examiner rejected claims 1,4, 5, 9^ 11, 17, 21-26, 28, 29, 31, 32, 34-39, 41, 
43, 44, and 46 as being anticipated by USP 6,228,326 (Boxer et al.). 

The rejected claims, v rhich are canceled, correspond to independent claim 47 and 
the claims that depend from t lis claim. 

Claim 47 recites a me hod for the electrophorette separation of particles, 
particularly of membrane-adherent macromolecules. The method includes applying the 

»ub$trate-supported membrane such that the particles are 
substrate-supported membrane, and providing an electrical 
field having a direction that is oriented along the surface across which the particles are 
mobile. Electrophoresis is pei formed according to at least one of two different 
techniques. The first techniqu e requires temporarily modifying the strength and/or the 

such that a resulting force acts on the particles causing 



direction of the electrical field 
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movement among the particles 
technique requires using a 
wherein the surface of the 



that depends on the length of the particles. The second 
substrate-supported; membrane having a structured surface, 
substrate-supported membrane is structured to provide a force 
I movement among the particles that depends on the length 



acting on the particles causin 
of the particles. 

In contrast, Boxer et ql- disclose arraysof independently-addressable supported 

column 5, lines 44-49, Boxer et al disclose a substrate 



fluid bilayer membranes. At 
having a surface defining a p 
separated by one or more bildyer 



of different ways, as explains d 
beginning at column 1 9, line 
barrier surface Tegion acts as 
openings from one end of the 



is disclosed that biomoleculej 



sorted in this way. 



According to the disclosed 
associated molecules are sortid 



biomolecules to migrate thro4gh 
barriers until they get 
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urality of distinct bi layer-compatible surface regions 
barrier regions. The substrate can be used in a number 



beginning at cojlumn 1 5. In particular, as described 
10, the substrate is structured in such a way that the bilayer 
wo-dimensional sieves having progressively smaller 
device to the other (see also Fig. 5). At lines 22 and 23, it 



integrated into or attached to the supported bilayer are 



embodiment (column 19, lines 41-50), membrane- 
by size by applying a voltage source to cause the charged 
the progressively smaller gaps of the consecutive 
trapped] according to size in the well defined on the downstream 



side by a barrier having gaps too small for the molecules to pass through. According to 
an alternative embodiment, the bilayer barrier regions are arranged such that the 
molecules are sorted based orj the migration time to the array, 
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5 method of claim 47, the biomolecules sorted by the Boxer 



el al. array are always part of [the supported bilayer, being integrated into or attached to 
the supported bilayer. According to the firsl action of the method of claim 47, the 
particles to be separated are applied on a substrate supported membrane such that the 
particles are mobile across ti\e surface of the substrate supported membrane. Thus, this 
feature of claim 47 is not disposed by Boxer et al. 

Further, Boxer et al. d|o not disclose temporarily modifying one of the strength 
and the direction of an electribal field, as recited by claim 47, or its recited alternative of 
using a substrate-supported ir embrane having a structured surface. The substrates 
disclosed by Boxer et al. are treated in such a way as to form bilayer-barrier surfaces so 
that vesicles in the suspension will not have fused with the surface to form a fluid bilayer 
(column 6, lines 52-62). The vesicles will either be rinsed off during the rinse step or 
will remain attached and imn obilized on the surface. It is preferred > however, that the 
vesicles do not stick to the m iterial but can be rinsed off (column 6, lines 62-65). 

Therefore, these rcgicjns are intended sblely to interrupt the membrane at specific 

the term "compartmentalize" used in column 19, line 25. 
membrane surface. An additional indication is also 
provided in the passage spanning column 22, line 55 to column 23, line 5, where a 
comparison is made with a si rface having a specific topography but without barrier 
regions. Thus, Boxer et al. explicitly teach that barrier regions are not used. The 
examiner cited column 19 , lii les 20-57 as teaching a substrate- supported membrane 
having a structured surface, iowever, as pointed out above, the Boxer et at structure is 
provided within the supporte 1 bilayer, and not on the surface. 



parts. This follows also from 
There is no structuring of the 
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further in view of USP 5,637 
Claim 2 is canceled. 



For at least the reason 5 noted above, Bcixer et al. do not disclose all of the featmed 
recited in claim 47 and theref we does not anticipate claim 47. Claims 48-61 and 63-66 
depend from claim 47 and th< xefore are also not anticipated by Boxer et al. The 
rejection, therefore, is ineffective as to claims 48-61 and 63-66. 

The examiner rejectee claims 35 and 40 as being anticipated by a Biophysical 
Journal article authored by G oves et al. Claims 35 and 40 are canceled, and no new 
claims are submitted that cor espond to the subject matter of claims 35 and 40, 

The examiner rejectee claim 2 as being obvious in view of Boxer et al., and 

201 (Raguse et al.). • . 

Zlaim 48 depends frbrn claim 47, and corresponds to the 
subject matter of canceled ch im 2. As noted above, Boxer et al. fail to disclose a number 
of the features recited in claim 47. For example, Boxer et al. do not disclose particles 
mobile across a surface of th<; substrate-supported membrane; temporarily modifying the 
strength and/or direction oft! ie electrical field; or Using a substrate-supported membrane 
having a structured surface, iaguse et aL also: do not disclose these features, and 
therefore do not overcome the deficiency of Boxer et al. Because neither reference 
teaches or suggests all of the *e features, no combination of the teachings of these 
references could render obvi >us the invention recited in claim 48. The rejection of claim 
2, therefore, is ineffective as (to claim 48. 

The examiner rejected claim 3 as being obvious in view of Boxer et al. and 



Raguse et al., and further in 
Claim 3 is canceled. 



view of USP 5,552,155 (Bailey et aL). 
Claim 49 depends ftbm claim 47, and corresponds to the 
subject matter of canceled clpim 3. As noted abbve, Boxer et al. and Raguse ct al. fail to 
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disclose a number of the feati res recited in claim 47. For example, Boxer et al. and 
Raguse et at. do not disclose p articles mobile across a surface of the substrate-supported 
membrane; temporarily modi ying the strength anij/or direction of the electrical field; or 
using a substrate-supported n embranc having a structured surface. Bailey et al. also do 
not disclose these features, ai d therefore do not overcome the deficiency of Boxer et al. 
and Raguse et al. Because nc ne of the references Reaches or suggests all of these features, 
no combination of the teachhigs of these references could render obvious the invention 
recited in claim 49. The reje< rtion of claim 3, therefore, is ineffective as to claim 49. 

The examiner also rejected claims 6-8 as lacking inventive step in view of the 
Boxer et al. patent, and furth t in view of EP 0396053 A2 (Allington et al). 

Claims 6-8 are cance ed. Claims 52-54 depend from claim 47, and correspond to 
the subject matter of cancele i claims 6-8. As noted above, Boxer et al. fail to disclose a 
number of the features recite i in claim 47. For example, Boxer et al. do not disclose 
particles mobile across a sur 'ace of the substrate-Supported membrane; temporarily 
modifying the strength and/c r direction of the electrical field; or using a substrate- 
supported membrane having a structured surface, : Allington et al. also do not disclose 
these features, and therefore do not overcomcithe deficiency of Boxer et al. Because 
neither of the references teaches or suggests all of these features, no combination of the 



teachings of these reference! 
The rejection of claims 6-8, 



could render obvious the invention recited in claims 52-54. 
therefore, is ineffective as to claims 52-54. 
The examiner rejecte d claims 10, 13, and 27 as obvious in view of Boxer et al., 
and further in view of USP :i,427,663 (Austin ctAL). 
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Claims 10, 13, and 27 
correspond to the subject mat 
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are canceled- Claims 56 and 59 depend from claim 47, and 
er of canceled claims 10, 13, and 27. As noted above, 
Boxer et al. fail to disclose a lumber of the features recited in claim 47. For example, 
Boxer et al- do not disclose pi irticles mobile across a surface of the substrate-supported 
membrane; temporarily modi T ying the strength and/or direction of the electrical field; or 
using a substrate-supported n embrane having a structured surface. Austin et al also do 
not disclose these features, ar d therefore do nest overcome the deficiency of Boxer et al 
Because neither of the references teaches or suggests all of these features, no combination 
of the teachings of these references could render obvious the invention recited in claims 
56 and 59. The rejection of claims 10, 13, and: 27, therefore, is ineffective as to claims 56 



and 59. 



The examiner rejected claims 12 and 1 8-20 as obvious in view of Boxer et al, and 



further in view of USP 6,01 3 
Claims 12 and 18-20 
and correspond to the subjec 



membrane; temporarily mod 



,165 (Wiktorowicz et al.). 

are canceled. Claims 58 and 64-66 depend from claim 47, 
matter of canceled claims 12 and 1 8-20. As noted above, 
Boxer et al. fail to disclose a [number of the features recited in claim 47. For example, 
Boxer et al. do not disclose \ articles mobile across a surface of the substrate-supported 

fying the strength and/or direction of the electrical field; or 
using a substrate-supported rhembranc havingia structured surface, Wiktorowicz et al. 
also do not disclose these features, and therefore do not overcome the deficiency of 
Boxer et al. Because neither] of the references: teaches or suggests all of these features, no 
combination of the teaching^ of these references could render obvious the invention 
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recited in claims 58 and 64-6(1. The rejection of claims 12 and 18-20, therefore, is 
ineffective as to claims 58 and 64-66. 

The examiner rejectee claims 14 and 16 as obvious in view of Boxer et ah, and 
further in view of Groves et ah 

Claims 14 and 16 are canceled. Claim 60 depends from claim 47, and 
corresponds to the subject rm tter of canceled claim 14. As noted above, Boxer et al. fail 
to disclose a number of the f< atures recited in Claim 47. For example, Boxer et al do not 
disclose particles mobile acr< »ss a surface of the substrate-supported membrane; 
temporarily modifying the sli ength and/or direction of the electrical field; or using a 
substrate-supported mcmbrai ;e having a structured surface. Groves et al. also do not 
disclose these features, and t lcrefore do not overcome the deficiency of Boxer et al. 
Because neither of the refere ices teaches or suggests all of these features, no combination 
of the teachings of these references could render obvious the invention recited in claim 
60. The rejecti on o f claim 11, therefore, is ineffective as to claim 60. 

Claim 62 is independent, and corresponds to the subject matter of canceled claim 
16. Claim 62 recites a method of observing an efectrophoretic separation, including 
applying the particles to be separated on a substrate-supported membrane such that the 

surface of the substrate-supported membrane, and providing 
an electrical field having a direction that is oriented along the surface across which the 
particles are mobile. Electrc phoresis is perfofm$d according to at least one of two 
different techniques. The fii st technique requires temporarily modifying the strength 
and/or the direction of the el metrical field such thotia resulting force acts on the particles 



particles are mobile across a 



causing movement among tl 



e particles that depends on the length of the particles. The 
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second technique requires 
surface, wherein the surface 
a force acting on the particles 
length of the particles, 
and the recorded image data i 



As noted above, Box« r 



usifig a substrate-supported membrane having a structured 
cjf the substratc-sujpported membrane is structured to provide 
causing movement among the particles that depends on the 
Digitized image data of the eiectrophoretic movement is recorded, 
evaluated using- a computer. 

et al fail to disclose a number of these features. For 



1 5 



example. Boxer et al. do not 
supported membrane; 



electrical field; or using a 
Groves et al. also do not disc 



i lisclose particles mobile across a surface of the substrate- 
tempoilarily modifying the strength and/or direction of the 
sut strate-supported membrane having a structured surface, 
ose these features, and therefore do not overcome the 



deficiency of Boxer ct al. 
these features, no combinaticjn 
the invention recited in claiir 
claim 62.. 



Because 



Claim 1 5 is canceled 



subject matter of canceled 
Raguse et al. all fail to di 
example, these references dc 
substrate-supported membra le 
the electrical field; and usinj 
surface. Because none of th : 
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neither of the references teaches or suggests all of 
of the teachings oi these references could render obvious 
62. The rejection of claim 16, therefore, is ineffective as to 



The examiner rejected claim 15 as obvious in view of Boxer et al., and further in 
view of Groves et al. and Ra; ;use et al. 



Claim 61 depends from claim 47, and corresponds to the 
elkim 1 5. As noted above, Boxer et aL, Groves et al., and 



disclose a number of the features recited in claim 47 ♦ For 
not disclose particles mobile across a surface of the 
; temporarily modifying the strength and/or direction of 
a substrate-supported membrane having a structured 
references teaches br suggests all of these features, no 
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:>f these references cpuld render obvious the invention 



recited in claim 61. The rcje< tion of claim 15, 



The examiner rejected 
further in view of Bailey et a 
Claims 30 and 42 are 



correspond to the subject 
al. fail to disclose a number 



canceled. Claims 49 and 50 depend from claim 47, and 
of canceled ctainis:30 and 42. As noted above, Boxer et 



ma ter 



do not disclose particles 
temporarily modifying the 
substrate-supported membraAe 



Page 19 



•thejrefbrc, is ineffective as to claim 61 . 



claims 30 and 4j as obvious in view of Boxer et al., and 



c f the features recited in claim 47. For example, Boxer et al. 
mobile across a surface of the substrate-supported membrane; 
strength and/or dirdctibti of the electrical field; or using a 



having a structiured surface. Bailey et al. also do not 
disclose these features, and therefore do not overcome the deficiency of Boxer et al. 
Because neither of the referebces teaches or suggests all of these features, no combination 
of the teachings of these references could render obvious the invention recited in claims 
49 and 50, The rejection of ^laims 30 and 42,; therefore, is ineffective as to claims 49 and 
50. 

Claims 68 and 69 depend from independent claim 67, and correspond to the 
subject matter of canceled cl aims 30 and 42. Claim 67 recites a substrate-supported 
membrane including a substi ate and a fluid lipid membrane, wherein the fluid lipid 
membrane is dried up. As acknowledged by the examiner, Boxer et al. do not disclose or 
suggest a dried up fluid lipic membrane. It isjsubmitted that Bailey et al. also do not 
disclose this feature, and therefore do not overtime the deficiency of Boxer et al. 
Because neither of the references teaches or suggests this feature, no combination of the 
teachings of these reference! could render obvious the invention recited in independent 
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claim 67, and in dependent claims 68 and 69. 



therefore, is ineffective as to 
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The. rejection of claims 30 and 42, 



the examiner, Boxer ct aL do 



claims 68 and 69 

The examiner rejected claims 33 and 45 as obvious in view of Boxer et al., and 
further in view of USP 5,736 342 (Van Wie et :aL). : 

Claims 33 and 45 are canceled, and correspond most closely to new independent 

■. 

claims 67. Claim 67 recites u substrate-supported membrane including a substrate and a 
fluid lipid membrane, whereiji the fluid lipid membrane is dried up. As acknowledged by 

not disclose this.: 

Van Wie et al. discloie the use of new isyrithetic lipids and lipid combinations in 
combination with electrode r lembrane arrangements. The examiner stated that Van Wie 
et al. disclose preparation of i lipid bilayer membrane for use in sensors, including a step 
of drying the membrane, reft rring to column 10, line 65 through column 1 1, line 11. It is 
respectfully submitted that t\ is interpretation of the cited passage is not correct. In the 
cited passage, it is disclosed that a Kel-F chamber is conditioned by adding a drop of 5% 
soybean lipid in n-decane. This is allowed to dry. Then, an emulsion with reconstituted 
receptors is applied so that a bilayer is formed: containing the receptors. Therefore, only 
the soybean lipid is dried, anld not the l ipid membrane. Thus, a dried lipid membrane is 



not disclosed by Van Wie ct 



al. 



Because neither of the cited referenced teaches or suggests this feature, no 
combination of the teaching^ of these references fcduld render obvious the invention 
recited in independent claim 67. The rejectioh of claims 33 and 45, therefore, is 
ineffective as to claim 67. 
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In summary, none oft] ie cited referenced discloses or suggests particles mobile 
across a surface of the substra Le-supported membrane; temporarily modifying the strength 
and/or direction of the electric al field; using a siubstrate-supported membrane having a 
structured surface; or substrat 3-suppbrted membrabe including a substrate and a fluid 
lipid membrane, wherein the luid lipid membrane is dried up. Because none of the 
references discloses or sugges ts at least these features, no combination of any of the 
references can render obvioui the claimed invention. 

Based on the foregoing, it is submitted thaS adl objections and rejections have been 
overcome. It is therefore requested that the Aiineridment be entered, the claims allowed, 
and the case passed to issue. 

Respectfully submitted, 



December 31, 2Q_0A 
Date 



TMCthlp 



Thomas M. Champagne 
Registration No. 36,478 

IP Strategies 
12 l A Wall Street 
Suite I 

Asheville, North Carolina 28801 

828.253.8600 

828.253.8620 fax 
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